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TO: Professor K. B. Woods, Director
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Attached is the 19th in a series of annual reports which have been
submitted since 1938 covering the activities of the Joint Highway Research
Project. This report covers the period July 1, 1956 to June 30, 1957.
Included is a brief description of all the research projects which
were active the past year as well as a listing of the reports made to the
Board at the nine meetings heldc Attendance at Advisory Board Meetings is
also enumerated and complete lists of Project staff and extra labor employees
are included. New staff members, changes in rank of staff, and resignations
are also presented.
The publications of the Project and its staff and their professional
activities during the year are discussed. Ten .Engineering Reprints covering
research performed in the Project were released during the year thus bringing
this publication series to No. 126. A listing of theses and papers published
during the year is also included.
Some of the outstanding accomplishments during the year have been
completion of the county drainage mapping program and initiation of the pre-
paration of a drainage map atlas; development of the use of the Kelsh Plotter;
completion of research projects by ten degree candidates; important research
in the areas of bituminous mixes, rigid pavement pumping, subsurface explo-
ration, accident correlation with road features, and selection and retention
of Civil Engineer employees; continuation of the Highway Needs Study; comple-
tion of the pavement deflection project in cooperation with the Bureau of
Public Roads; and the initiation of research in the hydraulics area. These
and other research projects and the many staff members associated with them
contributed to the success of the year's activities.
Respectfully submitted,
Harold L. Michael, Assistant Director
Joint highway Research Project
HLM:bk
Attachment






































RESEARCHES OF THE JOINT HIGHWAY RESEARCH PROJECT 1-21
Airphoto Interpretation Research ...... 4-6
Bituminous Materials and Flexible Pavement Research ........ 7-3
Chemistry of Materials Research • 8-9
Concrete Materials and Rigid Pavement Research 9-11
Economies, Administration and Finance Research ... 11-13
Soils and Pavement Design Research »• 13-14
Structural Research 14-16
Traffic Engineering and Safety Research 16-18
Special Research Projects . 19-21
TRAFFIC ENGINEERING SERVICES . 22-23
PERSONNEL OF JOINT HIGHWAY RESEARCH PROJECT 24-29
Advisory Board 24
Record of Meetings and Attendance 25
Research Staff 26-27
Date of Appointment of Present Staff ..... ... 27-29
NESV STAFF MEMBERS DURING PAST YEAR . 30-31
STAi"? RESIGNATIONS DURING THE YEAR . 32-34
CHANG3S IN RANK OR TITLE ; 35
LEAVEi OF ABSENCE . 36
STAFF , CTIVITIES DURING PAST YEAR 37-52
PUBLICATIONS 53-57
Annial Reports - Engineering Experiment Station ••••• 53
Abstracts of Engineering Staff Publications and Theses 54
Reprints 54-55
These? 55-56
Papon Published ......... c .... « ..... 56-57
JOINT HIGHWAY RESEARCH PROJECTS AND/ADVISORY BOARD REPORTS ....... 58-65
SUMMARY TABULATION OF RESEARCH PROJECTS . 66-75
LISTING OF COLE NUMBERS FOR PROJECTS OTHER THAN FUND 5112 AS SHOWN IN
ATTACHED LISTING OF EXTRA LABOR EMPLOYEES OF THE JOINT HIGHWAY RESEARCH
PROJECT o 76-77
EXTRA LABOR EMPLOYEES ......... ....... . 78-80
Digitized by the Internet Archive
in 2011 with funding from
LYRASIS members and Sloan Foundation; Indiana Department of Transportation
http://www.archive.org/details/annualreportofas5728mich
ANNUAL REPORT OF THE ASSISTANT DIRECTOR
RESEARCHES OF THE JOINT HIGHWAY RESEARCH PROJECT
The Joint Highvay Research Project in the Sshool of Civil Engineering
is organized to do cooperative research vith the State Highway Department
of Indiana.. Research was initiated on June 1, 1936., and formally authorized
by an act of the Indiana State Legislature on March Us 1937, and amended
March8 1949- The purpose of this organization is to make basic studies of
materials used in highways j to facilitate economical design, construction,
and maintenance of county and state highways j to investigate traffic, safety,
and economics; to provide advanced instruction in the fundamentals of highvay
engineering and related research; and to provide practical experience in
construction and maintenance procedures and use of highvay materials,, The
Project is guided by an Advisory Board consisting of five members of the State
Highvay Department and 3ix members of the staff of the School of Civil
Engineering at Purdue University
Sponsored research in the field of highvay engineering is also conducted
by this organization and several such projects were active during the past
year
The research conducted during the year in the eight laboratories of
the Project for the State Highvay Department was varied and important „ A
total of A6 different research studies were in progress vith 11 of these
completed and 12 initiated,, Fifty; eight formal reports were presented to the
Advisory Board during the year of which 31 were detailed reports of research
2„
conducted and tvelve were vorking plans for new or continued research,, The
Board received and accepted 2531 pages of information during the year.
Titles of the various reports, together with other pertinent information, is
given in another section of this reports
A broad program of research in the area of materials engineering
continued during the year. The studies included outstanding work on sub-
grades and pumping,, use of aerial photographs in engineering soils studies
and terrain evaluation, a comparison of various methods of subsurface
exploration, and several projects that provided information that will be
helpful in the design of bituminous concrete pavements o An important project
concerned with the skid characteristics of bituminous surfaces was initiated
during the year.,
In the field of portland cement concrete, the emphasis has been placed
on research dealing vlth basic properties of concrete materials and has
included a study of aggregate porosity and permeability as related to concrete
durability,
Activity in the bituminous area has been concerned, for the most
part9 t"ith the evaluation of bituminous mixture performance in service
and the testing of these mixtures in the laboratory for strength character=
istics-.. The studies have included strength and deformation characteristics
of bituminous mixtures under various conditions of loading and temperature..
Repeated load tests and tests under high confining pressure arc especially
significant to these studies
,
Some of the signigicant projects active during the year in the area of
transportation engineering included a Needs Study of Indiana Highways, a
personnel study aimed at methods of selecting ;and retaining Civil Engineer
Employees, several operational studies of highway facilities
;>
a study of the
3*
use of the Kelsh Plotter in improving highway productivity, and the com-
pletion of the county drainage mapping program This latter project has
been active since 1946, Maps containing the various drainage features of
each county in Indiana are now available and are being used extensively
by those concerned with highway construction.
The Highway Need3 Study neared completion during the year and data
from it contributed greatly to the discussion of highway inadequacy during
the meeting of the 1957 Legislature o In this study, the physical as veil as
an estimate of the financial needs are enumerated and a 15=year improvement-
program that would develop all of our highways to adequacy is presented,
Continuing programs of the skid characteristics of pavement 3urfases y
speed trends, and truck weight trends also vere active In cooperation with
the Bureau of Public Roads, a study of the subgrade support characteristics
of nine different subgrade treatments was made aad instrumentation for the
measurement of pavement deflections was developed
,
In the field of traffic safety a study of the correlation of accidents
and roadway factors produced valuable information, while studies of the use
of 4=way stop signs and lane-use markings contributed to a better utilization
of these traffic engineering tools
During the year the Roughometer and skid equipment that had been
developed by the Project were turned over to the State Highway Department
to use in continuing programs of highway evaluation The two vehicles that
were associated with these pieces of equipment vere likewise released to
the State-.
Research was expanded into a new area for the Project when tvo projects
vere approved in the hydraulics area under Professor Delleuro
Outstanding among honors and recognition that were received during the
year by various staff members were the selection of the Director of the
4 c
Pro4«ct, Ko Bo Woods, as Chairman of the Advisory Committee for the AASHO
Road Test at Ottawa, Illinois and as First Vice President of ASTMa He also
served as Chairman of the Highway Research Board during 1956„- Professor
Goetz was elected first Vice President of AAPT and Professor Petty was
honored as "Engineer of the Year" by the Indiana Society of Professional
Engineers Professor Berry was selected as Chairman of the Traffic and
Operations Department of the HRB C Professor Goetz and Mr ,Andersland also
received an award for presenting the best paper at the 1956 meeting of the
AAPTo The paper was entitled "Sonic Test for Evaluation of Stripping
Resistance in Compacted Bituminous Mixtures" <,
Highway and traffic extension activities also increased during the
year, A very successful Road School was held April 22=-25 s 1957 under the
direction of Professor Pettyo Advice and counsel were given to several
cities and counties and traffic or road classification studies were per-
formed at Crovn Point, Indiana, and for Dubois and Jay counties
„
A short discussion of each of the active project during the past
year follows:
Airphoto Interpretation Research
Topographic Mapping from Airphotos (C=36~32L)
Investigator: W* G.. Prescott under the direction of Ro D B Mile3«,
A study of the use of a Kelsh Plotter and photogrammetric techniques
in the preparation of large scale topographic maps of individual bridge
sites and of proposed highway locations-, Maps have been made of several
bridge sites at a scale of 1 inch equals 30 feet and 4 miles of road plans




Mapping for Preliminary Location (C=3&=32M)
Investigator: D, A, Bailey under the direction of R„ D» Miles
o
This project will involve selections of several alternate routes for
Hlghvay U, So 150 from New Albany vest across the Knobstone Escarpment
a
for about 3 miles ? The investigations vlll involve using aerial photo
coverage along with any topographic maps available,, After one or tvo
routes have been selected as most feasible a photogrammetric map will be made
to provide contours at 5 feet intervals, and scale of 200 feet per inch and
on which map a proposed highway route will be laid out to interstate highway
standards- The photogramnetric map will be made with a Kelsh Plotter,
Use of Airphotos to Predict Subsurface Conditions (C=36-36F)
Investigator: B H» Moore under direction of R c D, Miles«
A project to determine the extent to which airphotos can be used
in obtaining information about subsurface conditions in foundation studies-
Airphoto interpretations were correlated with field observations and data
obtained in connection with the Indiana Toll Road* The study was completed
August 1956, It was concluded that a general description of parent materials
can be obtained from airphotos for foundation studies p but that actual depths
of soil layers, organic or inorganic, are only inferred approximations,
County Drainage Maps from Airphotos (C-36-51A)
Investigator: Merle Parvis under the direction of R Do Miles,
Very detailed drainage maps at a scale of one inch equals one mile
are prepared from stereoscopic study of aerial photographs Maps have been
made for all 92 counties in the State of Indiana,, At the present time an
atlas of all the counties is under preparation
.
6,
Indiana Engineering Soils Mapping Program (C-36-51B)
Investigator: P To Yeh under the direction of Ro D„ Mileso
The object of this project is tvofold: First, to investigate and
to develop the airphoto patterns of different types of engineering soils
in Indiana j second, to obtain a complete engineering soils map for the State
Soils of different engineering characteristics are mapped exclusively from
airphotos on a regional basis or on a county basis Only very limited field
investigations are conducted to secure representative soil samples and to
check the interpretations. About one=half of the State has been mapped in
this study,
Granular Material Study Using Airphotos (C-36-51H)
Investigator: R„ D c Leighty under the direction of R D„ Miles
The purpose of the study vas to develop a procedure for the evaluation
of fluvio-glacial terraces from aerial photographs o The study also included
the investigation of the extent to vhich airphotos can be used in establishing
physical characteristics of alluvial gravels a The study vas completed in
August 1956 The major conclusions reached are that the aerial photographs
are extremely valuable in determining location and general characteristics of
possible borrow areas and that detailed ground investigation is necessary
to determine physical characteristics and engineering properties of the
material in the borrow area Q
State Drainage Map (C=36=5U)
Investigator: P, T» Yeh under direction of R, D. Miles
«
A project undertaken to prepare a State drainage map at a scale of
l/A inch equals one mile utilizing individual detailed county drainage
maps previously prepared, Fifty counties have been plotted to date„
7o
Bituminous Materials and Flexible Pavement Research
Bituminous Resurfacing Mixtures (C=3o~6F)
Investigator; Jo F, McLaughlin under the direction of Wo H Q Goetz
„
A laboratory study was completed on the testing of resurfacing mixture
samples in the field and molded in order to investigate load=-carrying
characteristics, k rapid-cycle repeated=load test vas developed to study
the effect of number of load repetitions on the cumulative permanent
deformation of the specimen*. The test vas demonstrated to be a promising
method for the evaluation of the plastic character and endurance properties
of bituminous aggregate mixtures
o
Strength and Deformation Characteristics of Bituminous Mixtures (C-36—6J)
Investigators L, Eo Wood under the direction of W, H c Goetz
The strength and deformation characteristics of various bituminous
mixtures were studied at several temperatures by means of confined and
unconfined compression tests using different rates of deformation,. Included
in this study vere the effects of static and repeated loads upon mixture
properties, The study is continuing £0 evaluate the effect of variables
such as asphalt content density and grade of asphalt cement up©n the ability
of a bituminous mixture to vdthstand repeated loads
„
Trlaxial Testing of Bituminous Mixtures at High Confining Pressures (C-36-6K)
Investigators Jo C Oppenlander under the direction of W„ Ho Goetz
This laboratory study investigated the trlaxial testing of bituminous
mixtures at high confining pressures., The object of this research was to
develop a better understanding of the basic factors that contribute to the
development of shearing strength in bituminous-aggregate mixtureso
The variables considered in this investigation were aggregate gradatlonj,
confining pressure, specimen height, degree of compaction, type of aggregate,,
and asphalt content
8o
Bituminous Concrete Resurfacing (C=36-31C)
Investigator: Wo Ho Goetz<>
Further performance surveys and samplings were made of bituminous
concrete resurfacing. Data were obtained on the increase in density
under traffic and on the density at construction as compared to that reached
after several years of service. It was shown that increased density in
construction is desirable and necessary for realistic design,
Skid Characteristics of Bituminous Mixtures (C-36-53D)
Investigators J« Shupe under the direction of Wo H> Goetz
A laboratory study of the skid characteristics of bituminous mixtures
is being undertaken in an attempt to study the effect of variables under
controlled conditions ., JSquipment has been built, but no test results are
yet available
,
Cores from Uo So 31 Test Road (C=3&~55F)
Investigators: W.> Sutton and Mo Stewart under the direction of W„Ho Goetz,
Cores were taken from the U So 31 flexible pavement test road and
measured for thickness of base, binder and surface layers; density
measurements vere made on these components, alsoo These height and density
data were analyzed „ It was shown that core thickness varies from 3~2/» to
60OO inches and that all layers have become more dense under traffic = Most
of the increase occurred in the first 20-22 months of traffic
Chemistry of Materials Research
Dampproofing Treatment of Bridges (C-36-37Z)
Investigators: The Staff under the direction of W„ L Dolch
In the fall of 1956 parts of two new overpass highway bridges near
Marion, Indiana were treated with a silicone solution through the courtesy of
the manufacturer of the producto This bridge will be observed to determine
if important improvement in durability is obtained by the treatment with res-
pect to the non-treated portion*
9o
Porosity Characteristics of Aggregates (C=36~47F)
Investigators Wo L„ Dolch
This project is concerned with the description of the pore structure
and associated properties of concrete coarse aggregates » These properties
are important to the durability of concrete, particularly in freezing and
thawing exposure , The approach used so far has involved the relationships
between pore structure and the flow of fluids through these materials,
density, porosity, permeability, absorptivity, tortuosity, and water vapor
absorption have been measuredo The properties of a model have been calculated
from these data,, Tentative relationships bet\>rsen field performance and
certain of these properties have been foundo Studies to date have been on
limestones o Work is proceeding along these lines
o
Test Methods Related to the Alkali<=Aggregate Reaction (C-36-47G)
Investigators W« Lo Dolch
Certain aspects of the "quick=chemical test" for reactive aggregates
are being studied. Standard powdered pyrex glass is being used as the test
material,. Efforts are being made chiefly in the direction of improving the
reproducibility of the test method Some aspects of the chemical analysis of
the alkalis in portland cement are also being studied,,
Concrete Materials and Rigid Pavement Research
_
Determination of Air Content of Hardened Concrete (C-36-37Q)
Investigator: Fr. Kc Fears under the direction of Jo F McLaughlin
Measurement was made of the air content, number, of voids per inch,
and bubble spacing factors of hardened concrete by the linear traverse
methodo The effects of these factors on the laboratory and field durability
of concretes were investigated,, This project is now complete and the pub-
lication of the results has been in a thesis, Purdue Ph*D, February 1957,
by Mro Fears o
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Durability and Deterioration of Structural Concrete (C~36~37R)
Investigator; J^ f 3 McLaughlin
A field study of structures to determine the scop® of the problem of
concrete deterioration arid the probable causes fonap the basis of this
study o The present phase is concentrated on new structures in vhich air-
entrained concrete tvas usado
H H B Cooperative Study of Concrete Freezing and Thawing {C-36-37U}
Investigators Jo F„ McLaughlin
Participation in a cooperative investigation of freezing and thawing
tests on concrete,, set up by Highway Research Board Committee B-l,
"Durability of Concrete, Physical Aspects, 88 was the basis of this study.,
Purpose of the s ,3 to determine the characteristics and variability
of freezing and thawing methods and ©quijSEent,
The laboratory portion of the study is now complete and the preparation
of a final repor-i by all laboratories is in progress^
Field Survey of Air<=Entrained Concrete Pavements (C=3o-37W)
Investigators Jo F •.gh?JLn
This project is a condition survey of concrete pavement built since
the introduction of trained, concrete for Indiana roads The survey
is being conducted as the field phase of the evaluation of aggregate durability
to obtain information helpful in sotting up specification tests based on
freezing and thawing of concrete,.
Evaluation of Aggregate Durability \>y Freezing and Thawing Tests of Concrete
(C-36-37X)
Investigators J^ F-> McLaughlin
This is a project consisting of the testing of aggregates in concrete
subjected to freezing and thawing in automatic equipmento Aggregates from
llo
many sources are to t>e tested to obtain information helpful in setting up
better specification! for concrete aggregates
o
The investigation also includes various studies of factors affecting
concrete durability, aich as maximum aggregate size and vater/cement ratio
„
Studies of variations \xi test method for freezing and thawing tests, such
as the use of aluminum foil for wrapping beams, etc, are included u
Characteristics of Aggrt gates from Indiana Sources (C~36=42S)
Investigator: R„ Lo Schister under the direction of J„ F. McLaughlin
The nature of the de.'.eterioua constituents in Indiana gravels and
crushed stones is being in ^stigated in order to determine the quantitative
effect of the various mater- lals on the quality of concrete o Better identifi-
cation methods are also beii g sought „
The Effect of Temperature on the Air Bubble Distribution in Concrete (C-36-61A)
Investigator: J., F, McLaughlin
This project is being initiated to study temperature effects on strength
and durability of concrete wi^.i particular reference to how temperatures
of the plastic concrete may ehmge bubble characteristics and hence influence
other properties at a later tim
Economics,, Administration and Finance Research
State Highway Need3 Study (C~3^=54T)
Investigator: Donald C Covault, H c L» Michael and A„ K c Branham under the
direction of K L Michael
During the past tv-o years an engineering appraisal of the needs of the
State, County and City Systems ic. Indiana, has been performed,, Present and
future deficiencies that vdll occur or have occurred on these systems have
been determined,, Based on 1955 prices of construction and maintenance, nearly
$336 million a year must be spent for the next 15 years to rebuild the highway
12
system to tolerable or design standards. Other needs of a non~fiscal nature
were studied, among these needs are highway safety, classification of roads
and streets, traffic engineering and the supply of engineers and technicians
„
Selection and Retention of Civil Engineers (C-36-54K)
Investigators A c K D Branham
On© of the most serious problems to be solved is the critical shortage
of civil engineers, architects, technicians, craftsmen, and others engaged
in the construction industryo The available data show that the number of
engineers and technicians graduated in recent years is inadequate o Further-
more, the population and enrollment trends indicate the shortage will remain
for the next decade This project is a study of that problem,,
In supplying and maintaining technical personnel, management must us©
the most effective personnel techniques known to industry, if it expects to
meet the challenge 9 The selection, employment, training, and maintenance of
personnel are important phases of technical administration c Job or position
classification, employe© recruitment, selection and placement, continuity of
service, v&g® and salary schedules., training, promotion and transfers^
working hours,^ holidays, annual leave or vacation, and other techniques
are fundamental concepts of good administrative practices «, These concepts
were investigated a
The study shows that salaries in public agencies must be increased if
they are to compete favorably with private industry: Furthermore, a salary
schedule for the various grades of engineers i3 developed
„
Economic Impact of Proposed Shopping Centers Upon the Lafayette Metropolitan
Area (C~36-5«L)
Investigator: Mart Kask under the direction of H„ L» Michael
A shopping center does not have a slow evolutionary growth but, instead,
13
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emerges full blown on opening day, Its problems cannot be solved by
periodic traffic counts from vhich future growth and highway needs can
be projected,, A delayed improvement program makes necessary land acquisition
doubly difficult and expensive, temporarily increases the congestion and
seriously hampers the centers operation. An extended limitation on the
center's operation can have the effect of a reduced evaluation with a
subsequent reduction in tax returns ° If a realistic program of road improve-
ment can be evelved and put into effect during the planning stage of the
shopping center so that the sudden revision in the existing traffic pattern
is balanced with the facilities provided,, the shopping center can then assume
its important role in the community,, These are the aspects treated in
this study that will be completed in July 1957o
Receipts and Disbursements for Highways in North Central States (C=3&-60B)
Investigators Willa Mylroie
A prospectus has been prepared covering receipts for highway purposes
from each source, and amount by source from specified vehicle groups.,
Disbursements of receipts from 1920=1956 by governmental units for various
purposes are also consideredo The Information will be obtained and analyzed
for each of the North Central States if available
Soils and Pavement Design Research
Effect of Rate of Loading (C-36=li»B)
Investigator; D, Hampton directed by iS Jo loder
A laboratory study to determine the effect of rate loading on ultimate
compression strength and modulus of deformation of soil under various moisture
and density conditions., Rates of loading are varied from 0„001 inches per
minute to transient (duration of test 0,005 sec) This study is just being
initiated.
Methods of Subsurface Exploration (C-36-36E)
Investigators D G„ Shurig under the direction of E Jo Yoder
This study pertains to the use of pover augers and electrical
resistivity units to supplement diamond core drilling machines for highvay
subsurface exploration ~ Basis of the study vas the data taken during the
original subsurface exploration program conducted on the Northeastern
Extension of the Pennsylvania Turnpike System
The operation of, capabilities of, and especially the accuracy of
locating the "top of sound rock" vith each machine, vere determined for various
types of subsurface conditions in cut areas o An analysis of costs of using
drilling machines, pover augers and electrical resistivity for highvay
exploratory *ork vas also presented,,
Performance of Rigid Pavements on Base Courses (C==36=45F)
Investigators E* J, Yoder
A. study vas made of airfield and highvay rigid pavements constructed
on base courses, Purpose of this investigation vas to determine the gradation
requirements for base courses for control of pumping.
Flexible Pavement Design (C-36-52B)
Investigators E-, J a Yoder
4 field study of the performance of flexible pavements o The study
is aimed at determining design procedures applicable to Indiana It is
just being initiated.,
Structural Research
Stress and Deflection in Plain and Reinforced Concrete (C=36~46M)
Investigators Melton Miller under the direction of J» L- Waling and M„ J, Gutzwiller
This project vill give a summary of the existing knowledge regarding
stresses and deflections in plain and reinforced concrete pavements „ It vill
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also be an attempt to evaluate the existing theories concerning stresses
and deflections in plain and reinforced concrete pavements by studying
their assumptions and limitations,-. An attempt will be made to determine
analytically the stresses and deflections in continuously reinforced concrete
pavements and verify some of the measured results from the specimens being
tested in the laboratory <.
Creep and Shrinkage Strains in Prestressed Concrete (C=36=58A)
Investigator: Eo Jo Midgaard under the direction of Jo L Waling and
Mo J Gutzwiller
This investigation concerned creep in prestressed concrete vith the
aggregate as the varying factor The tvo aggregates used were limestone
from the Ohio and Indiana Stone Company, Greencaa'clc, Indiana p and glacial
gravel from Western Indiana Sand and Gravel Company, West Lafayette, Indiana.,
Four different stress levels vere used in the concrete 3 The creep vas measured
on unloaded beams c Special shrinkage specimens vere cast to differentiate
between creep and shrinkage Gage points vere embedded in the faces of the
beams from vhich the necessary measurements vere made?
The prestress tension used were 3/8" and l/2" The results shoved
that a concrete having the gravel as aggregate gave less creep than the
concrete vith the limestone aggregate Neither of the aggregates vill
produce concrete that will cause excessive prestre33 loss due to shrinkage
and creep:
Fatigue Properties of Air-Entrained Concrete (C-36-56B)
Investigator: Jo D„ Antrim under the direction of J, F„ McLaughlin and
M. J, Gutzwiller
This project is concerned vith establishing whether or not there is a
definite distinction between the resistance to fatigue of air-entrained plain
16,
concrete and non=air=entrained plain concrete <, The specimens being used are
3=-inch diameter by 6-inch high concrete cylinders which are tested in
compression at specific stress levels in the Krouse -Purdue Axial-load Fatigue
Testing Machine vhose operating speed is 1000 cycles per minute A sufficient
number of specimens vill be tested to insure statistically sound results <.
Two mix designs, one for the non~air=entrained concrete and one for the
air=entrained concrete {7% air content) 9 of similar strengths are being
usedo Upon the completion of this project it is expected that related
phases vill be investigated
Traffic Engineering and S«ff®&y Research
Periodic Speed Studies (C=36-10C)
Investigator: K A„ MacNaughton under the direction of Ho Lo Michael*
Since 19A1, periodic traffic speed studies have been carried out by the
Joint Highway Research Project Speeds are taken at the same stations each
time in order to be able to compare the studies
„
In the latest study an increase of approximately two miles per hour was
noted for passenger cars while truck speeds decreased approximately one-half
mile per hour since August 1956
Truck Speed-Weight Studies (C»36°10D)
Investigators Ro J„ Hennlng under the direction of H Lo Michael
Annually in August in cooperation with the Highway Plaxmlng Survey
Unit of the State Highway Department of Indiana speed and weights of trucks
are obtained, A correlation is made and the trend of speed and weights is
analysed,, Indiana is one of many states conducting such a study under the
national direction of the Bureau of Public Roads.,
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Intersection Lane Controls (C-36-17K)
Investigators K. A MacNaughton under the direction of Do S-. Berry.
In order to alleviate congestion at intersections and reduce sideswipe
accidents at intersection exits 9 some communities have adapted a plan
in vhich straight-through vehicle movements are restricted to one lane of a
two lane approach while the other lane is used exclusively by one of the
turning movements. This practice is followed in Lafayette
This project is being carried out to determine what conditions are
best for the installation of this controls Adding machines are used as
recorders and a great amount of vehicle movement data can be recorded in a
short timec
Supplementary Legend at Four-Way Stop Intersections (C~3c~=17Q)
Investigators B K, Cooper under the direction of Do So Berry.
The purpose of this study is to determine if the efficiency of existing
four=way stop intersections can be improved by adding the supplementary
legend "4-wayo"
A before and after study will be made of both local and out-of-state
motorists. A stop watch will be used to measure accepted or rejected lags.
An observance study will also be conducted to determine if the addition of
the legend "4-way" decreases driver observance-,
Preliminary analysis of data indicates that the critical lag of the
intersections studied has decreased, thus increasing capacity, while no
significant change is evident in driver observance
*
Effect of Edge Marking on Lateral Placement (C-36-17R)
Investigators P. M. Weckes3er under the direction of H. L. Michael.
This project will be concerned with the investigation of the speed and
lateral placement of vehicles on tvo lane bituminous highways with widths of
20', 22», and 24', both before and after the placement of pavement edge lines.
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Test locations for this project vill be selected on highways near the
Iafayette areao Representative samples of vehicles vill be observed at
these test locations during the day and at night both before and after the
placement of the edge lines-, The speed and lateral placement data will be
collected by placing a segmented electrical detector and a pneumatic tube
across the highway., The electrical pulses received when a vehicle crosses
these tvo elements vill be recorded automatically on a 20-Pen Graphic
Recorder «,
After a complete analysis of the data collected, the effect, if any, of
pavement edge lines on the speed and lateral placement of vehicles on tvo
lane bituminous highways will be determined-,
Correlation of Accident Rates and Roadvay Factors (C~36-59C)
Investigator; John C„ H„ Woo under the direction of Ho Lo Michaelo
The primary purpose of this study vas to investigate the correlation
betveen motor vehicle accidents and roadvay factors in Indiana,, The factual
analysis of the relevant roadvay factors - average daily traffic volume,
capacity, congestion index, number of lanes, lane width, shoulder width,
horizontal alignment, and number of entrances with the accident rate vas
performed-
A total of 3 j. 136 miles of rural primary system was divided into 987
subsections on the basis of the homogeneity in the above roadway factors,
utilizing the 1954 and 1955 road inventory data.. The number of accidents
for each subsection vas obtained from accident spot maps of the Indiana
State Police- The results of analysis reveals that there are definite
relationships between average daily traffic volume, congestion, lane width,
and number of entrances per mile with the number of accidents per roadvay mile:
19
Special Research Projects
Skid Resistance of Uo S„ 31, Test Road (C-36-53E)
Investigator: John Shupe under the direction of H, Lo Michael.
In conjunction xvith the State Highvay Department a long-term study of
the skid characteristics of a Portland cement-concrete pavement and an ad-
joining bituminous-concrete pavement is in progress „ Skid tests are per-
formed semi-annually, winter and summer, and the changes in skidding character-
istics are evaluated,,
As of January, 1957 the skid equipment wa3 delivered to the SHDI and
they accepted the responsibility of this project?
Lateral Placement on U, S 31 Test Road (C-36-53F)
Investigator: P~ M^Weckesser under the direction of H. L» Michaels
This project will be concerned with the investigation of the lateral
placement of vehicles on abutting sections of portland cement concrete and
bituminous concrete pavement on the t]» S„ 31 Test Road north of Columbus,
Indiana
o
Eight te3t locations on portions of the test road will be selected for
the project, These test locations will be on level, tangent sections of the
highway having similar roadside culture. Representative samples of vehicles
will be observed at each of these locations both during the day and at night
under normal driving conditions. The lateral placement of the vehicles will
be determined by placing a segmented electrical detector across the highvay.
The electrical pulse received when a vehicle crosses the element will actuate
the appropriate recording pen denoting the distance from the edge of the
highvay that the vehicle was traveling,
20o
Skid Characteristics of Silica Sand Pavement Surface (C«36=53H)
Investigator: John Shupe under the direction of Ho Lc, Michael,
An experimental silica-sand surface was placed on a state highway
in southern Indiana in recent years and this project was established to
study its skid characteristics Once each year skid tests at various speeds
are conducted on this surface and on an adjoining bituminous=concrete
surface o The skid characteristics as veil as their trend is then evaluated.
This project is as of January 1957 the responsibility of SHDI.
Runoff from Small Drainage Areas (C-36-62A.)
Investigator: J 3 ¥<, Delleur
The purpose of this new project is to study the hydrology of water-
sheds of less than 50 square miles throughout Indiana and to improve the
existing methods for estimating runoff from these watersheds ? A study and
analysis of existing records as well as a pilot installation of field
equipment to measure runoff are contemplated..
Hydraulics of Arch Bridges (C-36-62B)
Investigator: J= W, Delleur
*
This new project is being initiated to study the effect of Arch bridges
on stream flow during periods of high stream flow and to analyze the various
factors involvedo Information useful in the design of Arch bridges is
contemplated
o
Relative Support Characteristics of Nine Subgrade Treatments (C~36~A)
Investigators: R-- L* Anderson, J» W„ Dunkin, Mo E Harrfl L D £<, Wood,
Ro C. Geldmacher, and Go Partridge under the direction of
R.. Co Geldmacher
o
A means was developed for measuring the relative deflection between
a point in a concrete highway sleb and a point in the earth beneath.
a.
All records were made using a 14~channel system designed and developed
as part of the project., The complete system could be used to record 14
simultaneous events-.
Experiments vere conducted which provided information about the
linearity of the pavement-earth system, the effect of changes in vehicle
position and speed, the effect of changes in environment, the motion beneath
a loaded pavement, strains in the slab and the relative support characteris-
tics of nine subgrade treatments » In addition a theoretical analysis and
statistical study were made* The project was completed in February 1957
and a final report presentedo
22,
TRAFFIC ENGINEERING SERVE ES
In 1954p a unit known as Traffic Engineering Services Unit was
organized within the Joint Highway Research Project at Purdue University to
provide traffic and transportation engineering services for the city and
county governmental units of Indiana,, The services offered are primarily
of advice and counsel on traffic and highway problems on an extension basis.
Arrangements may also be made, however, for this Unit to supervise and a ssist
in the conduct and analysis of traffic and highway studies with the cost
borne by the governmental unit concerned. The activity of the Unit during













Advice and counsel on the traffic prob=
lems and parking needs of the city„ Num-
erous meetings held with Citizens Com-
mittee and city officials
„
Advice and counsel on a thoroughfare
plan and a parking plan for the city©
Supervision of a parking and volume
count study of the city was provided,,
Analysis of studies now are under wayc
A preliminary report has been made to
city
A county road classification study is
in progress under the direction of the
county engineer, An inventory and
needs of the county primary and secondary
system will be made- Advice, counsel,,
analysis of data, and preparation of
report are provided by Purdue , A pre=-
liminary report to the county has been made.!
Advice and counsel to city officials
for conduct of studies recommended for
city in its position as a pilot city
of the National Committee on Urban
Transportation „ Studies of traffic
and street services are in progress
and research on these studies in addi-





















Correspondence with city officials con-
cerning advice on traffic problems
resulted in one meeting of the city
officials at which traffic advice was
given
Discussions on traffic problems in city
initiated in late June and continued in-
to July 1956=
Discussions on parking and movement
problems and possible parking study
have been completed <,
Review of Huntington progress from
study made in 1953 was conducted and
together with a planning consultant
recommendations for present were made/,
Discussions on setting up an engineering
group within the city have been conducted
,
Request for assistance was answeredo
Discussion resulted in conclusion that
county needed a complete study by an
engineering firm
Assistance given City Engineer on
street classification for city.
Road classification study in progress
o
Inventory done by State
Advice given to city Safety Committee












The procedure for a city or county to obtain the services of the
Unit are well established and all inquiries for services to date have been
quickly fulfilled, Acceptance of some of the services has been rejected
in a few cases where the city did not wish to expend the funds required
24-















(State Highvay Department of Indiana) , Chairman
(State Highvay Department of Indiana)
(State Highvay Department of Indiana)
([State Highvay Department of Indiana)








* Mro Wilson replaced Mr* Poindexter effective April, 1957o
** Professor Berry replaced Professor Levis, effective July 1, 1956 c.
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K Bo Woods Ho Lo Michael
Highway Specialist
• B D H< , Petty
Research Engineers
Do S, Berry (In charge, Traffic)
D Q 0„ Covault (Traffic)
Wo Ho Goetz (In charge. Bituminous)
Fo Ho Green (Traffic)
Co W. Lovell* Jro (Soils)
J„ Fo McLaughlin (In charge, Concrete)
R D„ Miles (In charge^ Airphoto)
Wo Wo Mylroia (Mrs ) (Economics)
Merle Parvis (Airphoto)
Lo Eo Wood (Bit\udnoua)
P. T , Yeh (Airphoto)
E„ J, Yoder (In charge, Soils)
Research Associates
Ao Ko Branham (In charge, Economics)
Wo Lo Dolch (In charge, Chemistry)
Research Assistants
Po Do Cribbins (Economics)
Mo Eo Harr (Special Project)
R Lo Schuster (Concrete)
Do Go Shurig (Airphoto)
27,
Graduate Assistants
Do H- Bailey (airphoto) Charles Pinnell (Traffic)
Delon Hampton (Soils) Jo Ho Schaub (Soile)
Mart Kask (Traffic) Co Fo Scholer (Soils)
To F McMahon (Soils) Po Mo Weckesser (Traffic)
K Eo McNaughton (Traffic)
Service
B- L Black ( Photographer and Duplicating)
W, B, Luttrell (Shop)





Date of Appointment of Present Staff
Name Present Title Appointed
Bailey, Dale Ho Graduate Assistant September 18 1956
Beasley, Helen Stenographer September 10, 1956
Berry, D c 3o (3) Research Engineer July 1, 1956
Black, Eo L, Laboratory Technician November 1, 1953
Branham, A„ K„ Research Associate September 1, 1939 (A)
Covault, Do 0„ Research Engineer September 22, 1955
Cribbins, P Q D, Research Assistant February 1, 1957
Dolch, W„ Lo (1) Research Associate September 15, 194?
Foxworthy, Nancy Purchasing Clerk March 18, 1957
Goetz, W, Ho (3) Research Engineer May 13, 1938
Green, Fo Ho (2) Research Engineer February 1, 1945








McLaughlin, J F. (l)
HcMahon, To P»
MeNaughton, Ko E
Michael p H c Lo
Miles, Ro Do (1)
Mylroie, Willa (Mrs,)
Parvis, Merle (2)
Petty, Bo Ho (3)
Pinnell, Charles







Woodj, Lo Eo (1)
Woods, Ko Bo (4)
Teh, Po To






















































September 1, 1949 (B)
29 o
(A) Resigned August 18, 1941 and reappointed August 1, 1949
»
(B) Resigned December 31, 1947 and reappointed September 1, 1949»
(C) Resigned July 31, 1956 and reappointed September 1, 1956 <>
In addition Mr* William Prescott, professional engineer, has been assigned
to the Project by the State Highway Department of Indiana since November 1956
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STAFF ACTIVITIES uURING PAST XSAR
Donald S. Berry
.
Professor of Transportation Engineering, was author
of a paper "Field Measurement of Delay at Signalized Intersections" that was
published by the Highway Research Board. He also was author of a paper pre-
sented at the 43rd Annual Purdue Road School entitled "Ivhat Can be Done to Train a
Traffic Engineer" and presented numerous speeches on traffic problems at various
civic clubs and professional groups. He also assisted in traffic short courses
at Michigan State and Northwestern Universities.
Professor Berry is chairman of the Department of Traffic and Operation
of the Highway Research Board and a member of four technical committees of
that organization He is a member of the Technical Council of the Institute
of Traffic Engineers and Head of Department 2. He also is a member of the
National Committee on Uniform Traffic Control Devices* member of National
Committe on Uniform Traffic Laws and Ordinances, member of National Committee
on Traffic Training, chairman of Speed Committee of National Safety Council,
chairman of the National Advisory Committee on Traffic Engineering Training,
and a member of subcommittee 4 of National Committee on Urban Transportation.
Professor Berry is also a member of the West Lafayette Traffic Commis-
sion and a member and technical advisor of the Citizens subcommittee on
Parking. He was director of a short course on "Fundamentals of Traffic
Engineering" held at Purdue in August, 195b, and is an advisor to the Physical
Plant of Purdue on subdivision layout and street planning. He also is
chairman of the Transportation Engineering Curriculum Committees and is a
member of the Schools of Engineering Committee on Unprecedented Enrollment
Problems as well as a member of numerous Civil Engineering committees.
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During the year Professor Berry attended numerous meetings of
professional groups including the Institute of Traffic Engineers meeting
in San Francisco, the Highway Research Board meeting in Washington, the
American Road Builders Association Convention in Chicago, and the American
Society of Civil Engineers and the Institute of Traffic Engineers meetings
in IndianapoliSo
Ao Kc Branham c Research Associate, presented papers "The St„ Lawrence
Seaway - Economic and Social Implications," to the Association of Girl Scout
Professional Workers; "Selection and Retention of Civil Jingineer3" at the
43rd Annual Purdue Road School; and "Highway Highlights of 1956 and the
Challenge Ahead" at the Tennessee Highway Conference at Knoxville, Tennessee,
He also was coauthor (with D. 0. Covault and H. L. Michael) of the paper
"Summary Report on State Highway heeds in Indiana" presented at the Purdue
Road School.
Mr. Branham was coauthor of the paper "Progress Report on State Highway
Needs in Indiana" that was published in the Proceedings of the 42nd Annual
Road School, Purdue University in September 1956. He gave two talks, one
to the 23rd Annual Indiana State Fire School and the other to the Howard
County Planning Commission on the subject "Rural Road Marking." He also
discussed this same subject before interested groups in Kokomo, Peru, and
Delphi, Indiana.
Mr Branham is a member of the Dept„ of Economics, Finance and Admin-
istration of the Highway Research Board, Chairman of the Committee on Highway
Taxation and Finance and a member of three other committees of that Department.
He served as consultant to the County Commissioners' Association of Indiana,
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ae secretary to the Civil Engineering Faculty, as Chairman of the Civil
Engineering Committee on Annual Reports and the Committee on Catalog.
He is a member of nine other Civil Engineering Committees and is regis-
tration deputy of the graduate program in Civil Engineering
During the year, Mr. Branham attended the Annual Meeting of the High-
way Research Board in Washington, Do C„, January 7-11 J the American Road
Builders* Association Convention in Chicago January 29-31; and nine other
professional meetings.
Donald 0. Covault . Research Engineer, was coauthor (with A. K. Branham
and H. Lo I-'dchael) of "Progress Report on State Highway Needs in Indiana"
that was published in Proceedings of the 42nd Annual Purdue Road School in
September 1956. He also presented a paper (again with Branham and Michael)
"Summary Report on State Highway Needs in Indiana" at the 43rd Annual
Purdue Road School in April 1957. At that same Road School he gave several
talks on the extension of the Needs study that is to be performed by the
State Highway Department of Indiana.
Mr. Covault also gave two counseling talks to high school students
at Tipton and Monon, Indiana on Engineering and Science careers. He
attended the Highway Research Board Mooting in January 1957 in Washington,
Do C. and six other professional Society Meetings during the year. He
became an Associate Member of Sigma Xi and of the Highway Research Board
and a new member of the National Society of Professional Engineers during
the past year.
Baal P. Cribbjna, research assistant and Instructor in Engineering
Graphics, received the degree of Master of Science in Civil Engineering
in January 1957 . He attended the Purdue Road School and the Transportation
Symposium held at Purdue during the year.
/»o
'V. L. Dolch. Research Associate and Assistant Professor of Highway
Engineering, was given the latter title upon promotion on July 1, 1956.
Professor Dolch is a member of ASTM Committee C~l on Cement and three
Civil Engineering faculty committees.. He attended two meetings of Committee
29 of the AREA in Chicago, one in October„ the other in May,, and the AREA
annual meeting in St. Louis in March* He also attended the Purdue Road
School
B*. H. Goetz. Research Engineer and Professor of Highway Engineering,
was promoted to the latter title on July 1, 1956. He was coauthor of two
papers that were published during the year: "The Strength of Bituminous
Mixtures and Their Behavior Under Repeated Loads" (with L. E* Wood) Pro-
ceedings, HRB, 1954; and "Sonic Test for Evaluation of Stripping Resistance
in Compacted Bituminous Mixtures" (with D. B„ Andersland) Proceedings,
The Association of Asphalt Paving Technologists, 1956. The latter paper
was judged the best presented at the 1956 meeting of the Association.
Professor Gosts was also coauthor of three papers presented during the
year: "The Strength of Htuminous Mixtures and Their Behavior Under
Repeated Loads, Part II" (with L. E. Wood) to the Highway Research Board
in "Vashington, D. J.; "Load Deformation Characteristics of Bituminous
Mixtures Under Various Conditions of Loading" (with L. E. V.'ood and J. F,
McLaughlin) to the Association of Asphalt Paving Technologists in Atlanta,
Georgia; and "Performance Data for Some Bituminous Concrete Overlays in
Indiana" (with J. F. McLaughlin) to the 43rd Annual Purdue Road School.
Professor Goetz also presented a talk, "Limitations of the Marshall Method,"
to the Michigan Asphalt Paving Conference in Lansing, Michigan in March 1957.
Professor Goetz is First Vice President of the Association of Asphalt
Paving Technologists, Chairman of the Highway Research Board Committee on
aSurface Treatments and a member of three other Highway Research Board
Bituminous Committees. He is also chairman of the American Society for
Testing Materials, Committee on Effect of tV&ter on Bituminous Coated Aggre-
gate>aad a member of eight other ASTM Committees. He is chairman of the
Enforcement Committee of the Lafayette Chapter, Indiana Society of Profes-
sional Engineers as well as a member of the same committee of the state
society. He served as chairman of an ad hoc advisory committee to the Building
Research Advisory Board of the National Research Council on "Jouble Bitu-
minous Surface Treatment of Residential Streets."
Professor Goets is also chairman of the Civil Engineering Graduate
Study Committee and of the Civil Engineering Lectures Committee. He is
also a member of eight other Civil Engineering Committees. He was appointed
to the Board of Consultants? Corps of Engineers, Flexible Pavements 2ranch,
Vicksburg, Mississippi. He attended 23 professional meetings during the
year including Highway Research Board, Association of Asphalt Paving
Technologists, and the American Society of Testing Materials.
F. II. Green. Associate Professor of Highway Engineering, served as
counselor for 14 advanced Transportation Engineering students who attended
Purdue during the past year under fellowships from the International Road
Federation. Special courses and projects were developed for this group
by Professor Green. He also prepared a manual on highway design standards
for borrowing countries for the International Bank for Reconstruction.
Professor Green attended the American Road Builders Association
Meeting and the International Road Federation School for foreign highway
engineers in Chicago in January. He also was a member of several committees
of the Civil Engineering School.
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lie B„ HarTo Research Assistant, was coauthor of a paper "Subgrade
Support Characteristics" presented at the Annual Meeting of the Highway
Research Board in Washington, D. Co in January. Other coauthors were
R. C. Geldmacher, R. L. Anderson, J. W. Dunkln, G. R Partridge, and
Le 3, Wood. He also attended the Annual Purdue Road Schooi in April and
was elected to membership in Clii Epsiion and Sigma Xi, the latter as an
associate.
F. \I. Kocataskin. Research Assistant, was appointed to the Purdue
staff to dt post-doctoral research on August 1, 1956. He was author of
a paper publ.shsd as a Bulletin of the Technical University of Istanbul
.In 1956 and entitled, "Vapor Permeability of Concrete." He attained mem-
l>ership in the highway Research Board and Sigma Xi during the year and
attended the Realy-Mix Concrete Conference and the Purdue Road School,
both at Purdue University.
Ct 17. Lovell. Jr.. Research Engineer and Assistant Professor of
Civil Engineering, received the Ph.D. degree from Purdue University in
January 1957a His thesis was entitled "Certain Characteristics of
Partially ^rozen Soil." Professor Lovell also authored "Temperature
Effects on ,'nase Composition and Strength of Partially frozen Soil" that
was presentee at the annual meeting of the Highway Research Board in
January, 1957 > He is a member of four Civil Engineering Committees, being
chairman of the Committee on Geology and Camp. Since January 1957 he has
attended several meetings of professional organizations.
John F. Mclaughlin. Research Engineer and Assistant Professor of
Civil Engineering, completed the requirements of the Ph.D. degree in
43
January 1957 and was subsequently promoted from the rank of Instructor
o
His thesis "The Load Carrying Characteristics of A Bituminous Concrete
Resurfacing Mixture" was also completed in January,, With Ro Do Walker as
coauthor their paper "Effect of Heavy Media Separation on Durability of
Concrete Made with Indiana Gravels" was published by the Highway Research
Board in Bulletin H3.
Mr» McLaughlin presented three papers during the year: "Alkili
Aggregate Reaction In Indiana" to the Highway Research Board; "Load-Deformation
Characteristics of Bituminous Mixtures Under Various Conditions of Loading"
(with v!a Ho Goetz and L« E„ Wood) to the Association of Asphalt Paving
Technologists, and "Performance Data for Some Bituminous Concrete Overlays
in Indiana" (with 77. Ho Goetz) to the 43rd Purdue Road School. He also
presented two talks to the Mid-West Ready Mixed Concrete Association^ one
at Purdue and one in Chicago, on the subjects "Current Research on Concrete
Materials" and "Cylinder Testing." He also participated in the planning of
c
a Ready Mixed Concrete Conference at Purdue in December.
Mr« McLaughlin is a member of the Highway Research Board Committee
on Aggregates and the Committee on Concrete Durability; of ASTU Committee
(X»9 on Concrete and Concrete Aggregate and several subcommittees of C-9;
and the American Concrete Institute Committee 215 on Fatigue of Concrete.
He also became a member of the National Society of Professional Engineers
during the past year.
Mr. McLaughlin is Chairman of the Civil Engineering Fund Committee
and a member of five other Civil Engineering Committees. He attended the
annual meeting of the Highway Research Board in Washington in January,
the American Concrete Institute Meeting in Dallas, Texas in February, the
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Chicago District Meeting of ASTM in Chicago last October, the Midweat
Ready Mixed Concrete Association Meeting in Chicago in March and several
other professional meetings.
H. L, Michael
. Assistant Director of the Joint Highway Research
Project and Assistant Professor of Highway Engineering, was coauthor (with
D. L, Grtinan) of a paper entitled "Development of Skid Testing in Indiana"
(published in Bulletin 139 of the Highway Research Board in 1956c He was
also editor of a paper entitled "Improvement Priority Ratings for Local
Rural Roads in Indiana" (from material prepared by J. E. Baerwald and P,
E. Henebry) Proceedings, 42nd Annual Road School, Purdue University,
September 1956. With D. 0. Covault and A. K. Branham, he was author of
"Progress Report on State Highway Needs in Indiana" which also appeared
in the 42nd Road School Proceedings. An article by him and entitled
"Rapid Transit" was also published in the New International 1957 Tear
Book - Events of 1956.
Professor Michael also presented a paper entitled "Traffic Engineering
and Safety" at the Regional Conference of the International Road Federation
in Antigua, Guatemala, in November 1956. He also presented "Traffic
Engineering for the Small City" to the Traffic Engineers at the Purdue
Road School and was coauthor (with D. 0. Covault and A. X. Branham) of
"Summary Report on State Highway Needs in Indiana" that was presented at
the same Road School. During the year, Professor Michael presented eight
talks on several subjects to Citizens Groups, safety Councils, high schools,
and Chambers of Commerce. He also presented a television program over
!7TTV on "Too Many or Too Few."
Professor Michael is a member of the Traffic and Operations Department
of the Highway Research Board; chairman of the Speed Characteristics Committee
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of that Department; a member of three other committees of the Highway
Research Board; a member of Committee 9 - Highways of American Railway
Engineering Association; a member of Committee 2C - Traffic Engineering
Education of the Institute of Traffic Engineers; and vice president of the
Lafayette Chapter of the Indiana Society of Professional Engineers <, He
is also commanding officer of the 477th SI Detachment, a reserve unit;
Chairman of the West Lafayette Traffic Commission and Chairman of the
Thoroughfare subcommittee of the Citizens Traffic Committee of "/est Lafayette.
During the year, Professor Michael provided traffic engineering
advice as an extension service to nine Indiana cities and counties „ He is
assistant advisor to Theta Xi Fraternity; a member of the University Com-
mittee on the Automobile Problem; a memi^er of the Engineering Experiment
Station Committee on Publications; Chairman of the Civil Engineering
Committee on Reprints; and a member of eight other Civil Engineering
Committees. He attended 19 professional meetings during the year including
an Economic Impact of Highways Conference in Washington, D. C. and an
American Railway Engineering Association Committee Meeting in Chicago
.
Robert D. lilies . Research Engineer and Assistant Professor of
Highway Engineering^ presented a paper entitled "Consideration on Equipment,
Methods and Standards of Accuracy Applicable to Aerial Surveys for Dif-
ferent Purposes" to the annual meeting of the Highway Research Board in
V/ashington, D« C. He also presented a talk "Foreeignt and Backsight"
to the County Engineers and Surveyors in Indianapolis in December 1956.
Professor lilies is a member of the Photogra^metry and Aerial Surveys
Committee of the Highway Research Board, a member of the Citizens Street
Improvement Committee of TJest Lafayette, and Is a Captain in the 477th
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Strategic Intelligence Detachment, a reserve unit.
During the year Professor Miles supervised the preparation of photo-
grammetric aerial mosaics for 21 State Institutions under the authority
of the Bureau of the Budget of the Stat© of Indiana . He is a member of the
University Military affairs Commlttee
fi
a counselor and a member of three
Civil Engineering Committees,, He attended the Highway Research Board
meeting in Washington in January and a meeting of the Highway Research
Board Photogrammetry and Aerial Surveys Committee in Columbus, Ohio in
August 1956<,
M. M. Miller, Jr., Research Assistant and Instructor in Structural
Engineering, became a student member of the American Concrete Institute
during the year. He was appointed to hie present position from graduate
assistant on February 1, 1957 » During the year he attended the University
of Illinois Structural Conference at Illinois and a Plastic Design Confer-
ence at Purdue in addition to several meetings of local professional
c
societies.
Willa W. Mylroie. Research Engineer and Associate Professor of Civil
Engineering, was coauthor of "Washington State Highway Cost Allocation
Study" presented at the Highway Research Board in Washington, D. C. in
January 1957. Mrs. Mylroie is also a member of the Committee on Highway
Taxation and Finance of the Highway Research Board, a counselor in the
School of Civil Engineering and a member of several Civil Engineering
Committees.
Mrs. Mylroie was appointed to the staff from the State of '.Washington
in August 1956. She became a member of the American Society of Engineering
Education and Sigma Xi during the year. She attended the HRB Meeting
in Washington and seven other professional group meetings. Mrs. Mylroie
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also attended the special Transportation Science Program during the simmer
session at Purdue University in 1956.
J. Co 0pponlander o Research Assistant and Instructor in Civil Engin-
eering, was appointed to these positions from a graduate assistant on
September 1, 1956 » He completed his thesis for the HSCE degree in June
1957 and obtained that degree at that time. The title of his thesis was
"Triaxial Testing of Bituminous Mixtures at High Confining Pressures ."
Ben Ho Petty. Highway Specialist and Professor of Highway Engineering,
was the author or editor of numerous publications during the year. He
edited the "Proceedings, 42nd Annual Road School, Purdue University, 1956;"
prepared the "1957 Directory of Indiana State, County, and City Officials
Responsible for Road and Street Work" published by Purdue University; and
authored 12 issues of "Highway Extension News" published by Purdue monthly.
Professor Petty also, with John Stoner, authored "County Highway
Administration in Indiana" a report to the Indiana Commission on Tax and
Financing Policy and published by them in 1956. He also authored the
following: "First Things First," The Registration Bulletin . No. 69,
Dec. 1956; "Pro and Con of Reimbursement for Highways on Interstate System
Already Built to Interstate Standards," Engineering News Record Vol. 158,
No. 4, pages 6.4-65, Jan. 24, 1957; "New Road Standards Urged," Construction
Digest. Vol. 29, No. 25, page 22, Jan. 31, 1957; "Some Fundamental Principles
for Highways," Better Roads . Vol. 27, No. 2, pages 48* 50-52, Feb. 1957;
"Highway Fundamentals," Public '..orks . Vol. 88, Noo 4, pages 142-146, April
1957; and "The Importance of Highways in our Daily Living," Proceedings
5th Annual Georgia Highway Conference, Georgia Institute of Technology,
pages 1-9, April 1957.
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Professor Petty also presented a paper "Highway Fundamentals" at the
Wisconsin Highway Conference in Milwaukee and presented eight talks in
Chicago and various cities in Indiana on highway subjects. He is a member
of the Board of Directors of American Road Builders Association and the
Educational Division of that organization as well as a state director of
the Indiana Society of Professional Engineers. The latter organization
awarded him the honor of "Engineer of the Year" at its annual convention
in May 1957.
During the year, Professor Petty participated in numerous extension
activities and was the chairman of the 43rd Annual Road School. He is
in charge of Civil Engineering Placement and Senior Personnel Records.
He is a member of numerous Civil Engineering committees and the University
Committee on Promotions. He attended numerous professional meetings
during the year in Indiana as well as Washington, D. C; Point Clear,
Alabama; and Chicago.
R. Lo Schuster, Research Assistant and Instructor, was appointed
to the research staff on February 1, 1957° He attended several meetings
of professional geology groups in HLoomington, Indiana; Traverse City,
Michigan, and Lafayette, Indiana, during the year.
Donald G. Shurjg, Research Assistant, completed his work for the
MSE degree in January 1957 and submitted as part of that work a thesis
entitled "Power Augers and Earth Resistivity Units as Supplements to
Drilling Machines." In February he was appointed to his present position
from Graduate Assistant.
Mr. Shurig presented a paper "Highway Subsurface Exploration" at
the 43rd Annual Purdue Road School in April 1957 » He also was elected as
an Associate Member of Sigma Xi.
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Leonard E. Wood* Research Engineer and Assistant Professor of Civil
Engineering, presented as coauthor three papers during the year. "The
Strength of Bituminous Mixtures and Their Bshavior Under Repeated Loads,
Part II" coauthored by W. Ho Goetz was presented at the Highway Research
Board Meeting in January,, At the same meeting the paper "Subgrade
Support Characteristics" (R. C. Geldmacher, R. L. Anderson, J. W. Dunkin,
G. R. Partridge, and M. E. Harr as coauthors) was also given. Mr. Wood
with "'o H. Goitz and J. F« McLaughlin presented "Load-Deformation Charac-
teristics of Bituminous Mixtures under Various Conditions of Loading"
at the Annual Meeting of the Association of Asphalt Paving Technologists
in Atlanta, Georgia in February 1957
»
Mr. Wood was also coauthor with Wo H« Goetz of a paper "The Strength
of Bituminous Mixtures and Their Behavior Under Repeated Loads" published
in the Proceedings of the Highway Research Board in 1956 and completed
hie PhoD. Thesis "The Stress-Deformation Characteristics of Asphaltic
Mixtures under Various Conditions of Loading" in August 1956 at Purdue
Mr« Wood was promoted to Assistant Professor in September 1956 and
assumed full-time teaching duties at that time He attended the Annual
Meetings of the Highway Research Board and the Association of Asphalt
Paving Technologists and a meeting of the Society of Plastics Industry
during the year. He is a student counselor, a member of Purdue Engineering
Education Committee and several committees of the Civil Engineering faculty.
He obtained membership in the Association of Asphalt Paving Technologists,
American Society of Testing Materials and the American Society of Engin-
eering Education during the year.
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Ko Bo Woods. Head, School of Civil Engineering and Director of Joint
Highway Research Project, was very active in professional organizations.
He was Chairman of the Highway Research Board for 1956, a member of its
executive committee, a member of the Department on Mate.lal and Construction
and the Department of Soils, Geology and Foundation, and a member of several
technical committees. He also is chaiman of the Advisory Committee for the
American Association of State Highway Officials Road Test and during the
year was elected First Vice-President of the American Society for Testing
Materials. In that organization he is also chairman of Committee D-4
"Road and Paving Materials"; a member of Executive Subcommittee C-9,
"Concrete and Concrete Aggregates," and a member of Executive Committee
D-18, "Soils for Engineering Purposes."
Professor Woods is also a member of Committee 325 of the American
Concrete Institute on "Structural Design of Concrete Pavement for Highways
and Airports," a member of Committee on Permafrost of The American -Conorsee
Timl Umitiit and a member of the Indiana Flood Control and Water Resources
Commissiono He also is a consultant to the Corps of Engineers, U. S s Anmy.
During the year, Professor Woods gave "Chairman's Address to Thirty-
Sixth Annual Meeting" of the Highway Research Board. This address was
published in Highway Research Abstracts. r.rith C„ E. Vogelgesangj, he also
authored "Combatting Indiana's Highway Engineering Shortage through Edu-
cational and Training Programs" published in American Highways in May 1957-
Professor Woods also presented five papers during the year: "Soil
Exploration for Site Selection and Engineering Design" to the American
Society for Testing Materials in Los Angeles, California; "Highway Research
and Highway Engineering Curriculum" to the Canadian Good Roada Association
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In Quebec City, Canada; "Engineering Problems Encountered in the Construction
of the Labrador Railroad" to District 9 Council of American Society of Civil
Engineers in Dayton, Ohio; "Highway Research and the Expanded Highway Con-
struction Program" to the National Research Council in V/ashington, D. C.j
and "Economic Utilization of Engineering Materials for Highway and Airport
Pavement Construction" to the Asphalt Paving Technology Seminar at Berkely,
California.
Professor Woods also gave about a dozen talks to various groups on
several subjects during the year and these varied from Arctic experience
presentations to addresses of welcome to discussion on rigid pavement design.
Professor Woods is a member of the Purdue Research Foundation Council,
member of special ad hoc advisory committee to the President of Purdue
to coordinate University and Legislature activities* and a member of the
nominating committee of Sigma Xi. During the year he attended many
Professional meetings including thirty outside of Lafayette
.
P. T. Yeh. research engineer and instructor, was active in the
Lafayette Chapter of the Indiana Society of Professional Engineers during
the year. He also attended the Purdue Road School.
Eo J. Yoder e Research Engineer and Associate Professor of Highway
Engineering, was coaathor (with J. R. Bell) of "Plastic Moisture Barriers
for Highway Subgrade Protection" published in the Proceedings of the 42nd
Annual Road School, September 1956. He also presented a paper at the 43rd
Annual Purdue Road School in April 1957 entitled "Principles of Soil Stabi-
lization." Professor Yoder was also author or coauthor of three papers
presented to the Annual Meeting of HRB in January 1957 in Washington, D. C.
The titles of these papers were "Pumping of Highway and Airfield Pavements,"
"Plastic Moisture Barriers for Highway Subgrade Protection" (coauthored
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with J. Ro Ball), and "A Study of the Interaction of Subgrade and Base
Courae Subjected to Repeated Loading" (with Jo A. Havers).
Professor Yoder also presented a paper "Pavement Design" at the
Kansas Soil Mechanics Conference in Lsnrsnce, Kansas in March, 1957. Tno
talks on /'Highway Design" were given at an Agriculture School Seminar
and at a Turf Conference at Purdue „ He attended several meetings with
representatives of the Corps of Engineers, of committees of the Highway
Research Board and the Purdue Road School.
Professor Yoder acted as an advisor to the Physical Plant of Purdue
on Street Design and is a member of several Civil Engineering Committees <,
He is Chairman of the Highway Research Board Committee on Salt Stabilization
and a member of the Highway Research Board Committee on Landslides and
the Department of Soils.
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EES Hall* Vol. fc»
83 25 5 Sept. 1 Jan, 1936 - June 1941
£5 26 4 y 1942 46? - July 194JU- Jons 1942
91 27 Hov, 61P - 73? July 1 />" June 1943
V 29 .. u 1945 ./» June 194/,.
96 29 4 jr 1945 Jtily 1944 - JttfiS 1 .'
100* 31 1 -Jan. 1945 104? - 124P July 1945 - June 19 J
102 32. 5 Sept. 1947 9P - 15' July 1946 - June °1947
107 33 j. •;• 15SP - 176? July 1947 - Juna l°/48
110 34 2 Mas-, 1950 177P - 212P V Jt«»« 1949
U3 35 4 July 1951 213P - 2/. July 1949 - Juna 1950
116 3 May 195?- 4P - 272? 1950 -
119 3? ;"• Ms*? 1953 3P - 30?P July 1951 - .1
37 6 Nov, 1953 303? - 345? July 1952
122 33 6 Nov. 1954 346? - 3". July 1953 - June 1954
126 39 5 Nov. 1955 375? July 1954 - June 1955
132 40 Doe, 1 401P - July 1955 - Juna 1956
30 see EES Bulletin Mo. c/. plete listing catione
1-122P. These Bulletins '« various research project*
as well as some information on tl the staff. The Abstracts
Bulletin initiated in 1956 co baff publication
or thesis.
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Abstracts of Engineering Staff Publications and Thaeea
EES Bollo Vol, No. Date Includes Period
Publications
133 41 1 March 1957 401P - 44P July 1, 1955 - June 1956
Reprints
443P "Vibration Study of Three-Span Continuous I-Beam Bridge," by J. M. Hayes
and J. A. Sbarounis, Bulletin 124? Highway Research Board, pp. 47-78,
1956 (Civil Engineering Reprint No. 115).
444P "Progress Report on State Highway Needs in Indiana" by A. K. Branham,
D. Oo Covault and II. L» Michael,, Proceedings, 42nd Annual Road School,
Extension Series No. 90, Vol. 40, No. 3, Purdue University, pp. 61-
85, September 1956 (Civil Engineering Reprint No. 116).
445P "Effect of Crushed-Gravel Fine Aggregate on the Strength of Asphal-
tic Surfacing Mixtures," by R. P. Lottraan and 17. H. Goetz, NSQA
Circular No. 63, National Sand and Gravel Association, 22 pp., 1956
(Civil Engineering Reprint No. 117).
446P "Plastic Moisture Barriers for Highway Subgrade Protection," by
J. R. Bell and E„ J. loder, Proceedings, 42nd Annual Road School,
Extension Series No. 90, Vol. 40, No. 3, Purdue University, pp. 104-
115, September 1956 (Civil Engineering Reprint No. 118).
447P "A Study of Bituminous '.Vaterproof Coatings," by J. B. Blackburn,
Bulletin 531, Part I, American Railway Engineering Association,
Vol. 58, pp. 293-338, September-October 1956 (Civil Engineering
Reprint No. 119).
448P "Application of Air Photo Interpretation in the Location of Ground
Water," by R. H. L. Howe, H. R. Wilfcie, and D. E c HLoodgood, Journal,
American Water Works Association, Vol. 48, No. 11, pp. 1380-1390,
November 1956 (Civil Engineering Reprint No. 121).
449P "The Strength of Bituminous Mixtures and Their Behavior Under
Reported Loads" by L. E. Wood and '.;• H. Goetz, Proceedings, Highway
Research Board, Vol. 35, pp. 405-417, 1956 (Civil Engineering Reprint
No. 123).
450P "Improvement PriQrity Ratings for Local Rural Roads in Indiana,"
Edited by H. L. Michael from Material by J. E. Baerwald and P. E.
Henebry, Proceedings, 42nd Annual Road School, Extension Series No. 90,
Vol. 40, No. 3, Purdue University, pp. 116-127, September 1956
(Civil Engineering Reprint No. 124).
*9
451P "Sonic Test for Evaluation of Stripping Resistance in Compacted
Bituminous Mixtures," by 0. B Andereland and W. H„ Goeta, Proceedings,
The Association of Asphalt Paving Technologists, Voi» 25, pp„ 148-
175, 1956 (Civil Engineering Reprint No„ 125).
452P "Effect of Heavy Media Separation on Durability of Concrete Made with
Indiana Gravels," by R. D e V.'alker and J„ F B McLaughlin, ailletin 143.
Highway Research Board, pp., 14-26, 1956 (Civil Engineering Reorir-:-
Noo 126)..
Theses
453P "Procedure for Evaluation ot Flutlo-Placial Terraces from Airphotos,"
A thesis submitted to the faculty &£ Purdue University by Robert
Do Leighty in partial fulfillment af the requirements for the degree
of Master of Science in Civil Engineering, August 1956
.
454P "The Application of Airphotos to Foundation Problems," A thesis
submitted to the faculty of Purcae University by Bruce H„ Moore in
partial fulfillment of the rquizements for the degree of Master
of Science in Civil Engineering. August 1956
„
455P "The Stress-Deformation Characteristics of Asphaltic Mixtures Under
Various Conditions of Loading, 1" A thesis submitted to the faculty
of Purdue University by Leonard E Wood in partial fulfillment of
the requirements for the degree of Doctor of Philosophy, August 1956*
456P "A Study of the Air-Void Characteristics of Hardened Concrete,"
A thesis submitted to the faculty of Purdue University by Fulton
Ko Fears in partial fulfillment of the requirements of the degree
of Doctor of Philosophy, January 1957
«
457P "Certain Characteristics of ?arti.illy Frozen Soil," A thesis submitted
to the faculty of Purdue University by Co '.'/„ Lovell, Jr», in partial
fulfillment of the requirements for the degree of Doctor of Philoso-
phy, January 1957
«
456T "The Load-Carrying Characteris'ii :s of a Bituminous Concrete Resurfacing
Mixture," A thesis submitted to the faculty of Purdue University by
John F McLaughlin in partial f alfillment of the requirements for the
degree of Doctor of Philosophy, January 1957-
459P "Crtep and Shrinkage Strains in Prestressed Concrete Using Two
Typical Indiana Aggregates," A theaia submitted to the faculty of
Purdue University by Einar J . Midgaard in partial fulfillment of
the requirements for the degree of Master of Science in Civil
Engineering, January 1957.
460P "Power Augers and Earth Resistivity Units as Supplements to Drilling
Machines," A thesis submitted to the faculty of Purdue University
by Donald Go Shurig in partial fulfillment of the requirements for
the degree of Master of Sciance in Engineering, January 1957-
56
461P "The Effect of Base Course Gradation on the Results of Laboratory
Pumping Tests," A thesis submitted to the faculty of Purdue University
by Wo P. Chamberlin in partial fulfillment of the requirements for the
degree of Master of Science in Civil Engineering, June 1957.
462P "Triaxial Testing of Bituminous Mixtures at High Confining Pressures^
A thesis submitted to the faculty of Purdue University by J„ Co Op-
penlander in partial fulfillment of the requirements for the degree
of Master of Science in Civil Engineering, June 1957.
Papers Published
(See also list of Reprints)
463P "Field Measurement of Delay at Signalized Intersections," by Donald
S« "ferry, Proceedings, Highway Research Board, Vol, 35, PP- 505-522,
1956.
464P "The Importance of Highways in Our Daily Living," by B, Ho Petty,
Proceedings, 5th Annual Georgia Highway Conference, Georgia Institute
of Technology^ Atlanta, p a 1~9, April 1957.
465P "Highway Fundamentals," by B. H. Petty, Public Works, Volo 88, No. 4,
pp 142-146, April 1957.
466P "Some Fundamental Principles for Highways," by d. H. Petty, Better
Roads, Vol. 27, No. 2, p. 48, 50-52, February 1957-
467P "County Highway Administration in Indiana," by 8. H. Petty and
John E. Stoner, Commission on State Tax and Financing Policy, Sep-
tember 1956.
468P "Combatting Indiana's Highway Engineering Shortage Through Educational
and Training Programs," by K. B. Woods and C. E. Vogelgesahg, "merican
Highways j Hay 1957.
469P "Chairman's Address to ThirtypSixth Annual Meeting," by K, B. Woods,
Highway Research Abstracts, Vol. 27, pp. 27-37, February 1957.
470P "Vapor Permeability of Concrete," by Ferruh M Kocataskin, Bulletin
of the Technical University of Istanbul, Vol. 9, pp. 53-59, 1956.
471P "Road Roughness Measurements on Indiana Pavements," by F. M. Holloway
Proceedings, 42nd Annual Road School, Extension Series No. 90,
Vol. 40, No. 3, Purdue University, pp. 88-103, September 1956.
472P "Development of Skid Testing in Indiana," by D. L. Grunan and
H. L. Michael, Bulletin 139, Highway Research Baard, pp. 60-78,
1956.
57
Note 1. In addition, "Proceedings of the 42nd Annual Purdue Road School,"
Extension Series No, 90.. Vol. 40, No. 3, September 1956, 175 pp°;
1957 Directory, Indiana State, County, and City Highway Officials,"
27 pp«; and "Highway Extension News" monthly, 12 issues, 2 pp.
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SUMMARY TABULATION OF RESEARCH PROJECTS
Status as of June 30, 1957










Complete—published (including completed theses )o
Incoriplete—'inactive a











(See Key) Title of Project
1 6-3 Jackson* 2 Test,Road No. 1. o3,d series
2 6«4 Jaclcson* 2 Te3i* Road No a ,^ new series

























































































J—Stro & Deform., Charac
K—Triaxial Testing at High Pressure
L—Aggregate Bitumen ISxtures
15—Strength by l&rshall Test
2-5















































Test Road Ho. 3
A—Resurvey
B—Sample Tests















So 41 Test Road
B—Effect of Rate of Loading


































F—Agg Grade for Drains
G—Soil-Vapor Press o
H—Hydrology





























































J—Effect cf Median Strip
K—Turn Lane Controls
L—lateral Placansnt of Vehicles
B—Drive-In. Theatre Traffic
N—Intersectional ULuninsition
0—Driver Obedience to Signs
P—Scramble System
Q—4«May Stop
































































































































B=~Ueo of Strip Maps
C—Strip Map Location
9-4


























File S6o Assigned Spates
to (So© Kay) Title of Project
1-4 Alrohoto Interpretation
1-4-1 Baleher* 2 A-=GrannIar Materials
1-4-2 FTC-St* 3 B—Rough Topography
1^-3 Panria 5 ©—Airphoto Eibliograpliy
1-4-4 FP03t* 1 D—Use in Location






1=4-7 Frcat* 3 G—ladiana Soils-Southern
1=4-8 FFcat* 1 H—4J. S. 40, Terre Haute
1-4-9 Moliard* 1 I—Falparaiso Moraine
1-4-10 fSLE.iiJsnrs* 2 ,J—Erie Moraiass
1-4-11 Hobs* 2 K~Groand V/ater
1-4-12 Milea 5 L—Topographic Mapping





1 Test Road No,, 5
6-13 Beldher* 1 Test Road No* 6
35 3-7 Cone. Performance
5-7-1 ShsLburne* 1 A—Route 67
5-7-2 Tung* 1 B—Route 29
5-7-3 Sheiburne* 1 0—Routs 6
5-7-4 Shelburne* 1 D—Route 30
5=7-5 Shelburne* 1 E—Roughness





6-14-2 LennertB* 2 B—Geophysical Testing
6-14-3 Lai nr* 2 C—Landslides
6=14-4 Woods 2 D—Soil Surveys
6-:i4-5 ShudLg 2 E—Subsurface Explorat:
6-14-6 2 F—Airphoto Evaluation
37 5-3 Cone. Durability
5-8-1 Shelborae* 3 A—Curing
5-8-2 Swetjt*, Woods 2 B—Base Courses
5-8=3 Soo -. : -- 3 C--Aggregate Absorption
5-8-4 Levis*. Sweat* *- D—Sonic-Labo
5-8-5 Lewis*, Sweet* S—Sonic :?ield
5-8-6 Glover*, La* Coefn ^parusion
5-8-7 Bttgj* 0—Air Eatrn
5-8-3 Blaokbuxr H—-Disintegration
5-8-9 Pendley* I—P.satvatnt Effects
5-8-10 Lu* 2 Thenar Shook
5-8-11 Fears* K—Pore Charao.
71
lc-36
File No. Assigned Statas




5-8-13 Blackburn* 2 M~Agg. Dor. in Air-Entr» Cone.
5-8-14 Barkley* 3 N—Goner. Admix.
5-8-15 Bateheider* 2 0—Strength and Dynamic Properties
5-8-16 7-eaitsrs*, Lewis*,
Kalaaghlia 5 P—Gravel, fion-durable Ccastitu-
ents
5-8-17 Bafcc&dder*,
Fears* 2 Q—Air Content, Hardened Gotcret©
5-8-18 Le&i£.*9 Whitehurst*
HeLanghlin 2 R—Bridge Concrete, Deterioration
5-8-19 LsBla*, Irick*
BL'ackbigrn* 2 S—Variability of Durability Tests
5-8-20 Walbss* 2 T—Gravel-Stone Mixt.
5-8-21 McLaughlin 5 CJ—HES Cooperative Study
y,tl4>Twfl&ft McLaughlin 3 ¥—Dar. P&>o-Stres8ed Cone.
5-8=23 gLsnghlin 5 W—Air=Entr. Cone. Pave. Survey
5-8-24 McLaughlin 5 X—Freose Than Tests
5™ot^^5 I—
$=8=S:6 Doieh 5 Z—Dampprooflng Treatment of
Bridges
38 6-15 Soil Mapping
6-15-1 '„ Hittie* 2 A—Field and Lab.
6=15-5 1 B>—Route 20
6-15-3 F^oali* 1 C—U. S, Noc 31
39 7-3 Hi«b?SV_loadiBg
7-3-1 Woods 2 A—Loading and Design Trendr.
40 6-16 Bole ier» 1 Test Road 7
41 4-5 &gsUs&
4-5-1 Yohaicm* 2 A—Durability
4-5-2 L<3?Jii5* 2 B—strength
4-5-3 3 C—New Plastic & Signs
4=5—4 Slats* 2 D—Centerline Markings
42 5-9 A^ero«ate Survey
5-9-1 Sweet* 2 A—Significance of Tests
5-9-2 Woods 2 B—Origin & Destr.




















6-0.7-2 Hittle* 3 B—Typ. Proctor Curves
I 44 5=10 Concrete Fumoin^
5-10-1 Qreea 2 A—Field Surveys, 1943 and 1947
5-10=2 Shelburas*p
Qratci 2 B—Pvt. Jack
5-10-3 Goetz
fl
Green 2 C—Pumping Mixtures
5-10-4 Gostz 3 D—Rig. Pvto Salvage
5=10-5 Lewis* 1 B—1951 Survey
5-10-6 Lewis* 1 F—1954 Survey
1 45 6-18 Base Courses
6-18-1 Yoder 2 A—Gran. Bases-Lab,
6-18-2 Henderson* 2 B=~U. S. 30 Bases
6-16-3 Soon* 1 C—Tamp. vs. Compaction
6-18-4 Pollard* 3 D—Sand-Clay Distribution
6-18-5 HcCullough* 3 E—Ind. Sand-Clay Characteristics
6-18-6 Xoder & Irick* 5 F—Rigid Pavement on Gran. Base
146 5-J1 Cone. Pvt. Design
5-11-1 Shelburae* 1 A—Deflection Stud.
5-11-2 Sweet* & Woods 2 &—Blowup Survey-Perf
.
5-11-3 Hittle* 1 C—Thin Pvt. Surv.
5-11-4 Lewis* 2 D—Resurf. Pvt. Surv.
5-11-5 Lewis* 1 E—Joint Perf . Surv.
5-11-6 Lewis* 1 F—Load Trans. Device
5-11-7 Camp* 1 G—Cone. Exp.
5-11-8 Melville* 1 H—Cone. Exp.
5-U-9 Gkamoto* 1 I—-Freeze and Thaw
5-11-10 Lewis* 1 j-~Reourvey of Blowups
5-11-11 Schnebeli*
Thoraa & Lewis* 3 K—Strain Gouges
5-11-12 Choksi* 2 L—Structural Design Bibliography





4-6-2 3 B—Thin Sections
4-6-3 Doloh 5 C—Solubility of Aggregates
4-6-4 Slate* 2 D—Bibliography
4-6-5 Fox* 1 2 E—Thermal.
4-6-6 Dolch 5 F—-Aggr. Voids















6-19-1 Slessor* 1 A—Chemical
6-19=2 Hllls* 1 B 'Molasses
6-19-3 Johnson*, Dolch,
& Yoder 1 C—Line
6-19-4 Sh&naa* 2 D—Blbllography
6-19-5 Konaao* 2 E—Soil Cal. Chloride Mix




Magftosson 5 A—Drainage Maps
1-5-2 Montaao*, Teh 5 B—Soils Maps
1-5-3 Moultrop* 2 C—Loess Mapping
1-5-4 MeLerren* 2 D—SW Indiana Interbedded Shale
1-5-5 *&-*»
1-5-6 Styllanopouloue* 2 F—SS and Shale of SW Indiana
1-5-7 Robins* 3 G—LS and Shale of SE Indiana
1-5-8 Leighty* 2 H—Alluvial Terraces
1-5-9 McGregor* 2 I—Agriculture Soil Map Dee
1-5-10 Teh 5 J—State Drainage Map
1-5-11 Montane*, Teh 5 K—State Soils Map
1-5-12 Dawson* 2 L—SS and Shale of SC Indiana
1-5-13 Vantil* 2 M—LS of SC Indiana
1-5-14 Stevens* 2 N—Illinoian Glacial Drift,
SE Indiana
1-5-15 Johnson* 2 0—Northern Indiana Sands
1-5-16 Riehert*- 2 P—SS and Shale Areas
1-5-17 Davis* 2 Q—NW Indiana Moraines
1-5=18 Mintzer* 2 R—Illinoian Glacial Drift,
SW Indiana
52 6-20 Pavement Desisn
6-20-1 Ardaoan* & Toder 2 A—C.B.Ro Tests
6-20-2 Toder 5 B—Flexible Pavement Design
53 9-6
9-6-1 Metealf*, Thanos* ,
Road Rouehness & Skid
HolloTrajr* 2 A—Equipment, Roughness
9-6-2 Grunau*, Baer-
nald* 2 B—Skid Resistance Equipment
9-6-3 McLaughlin 1 C—Skid Characteristics
Bibliography
9-6-4 Shape 5 D—Bit. Mixture Skid Character-
istics
9-6-5 Grunsu*, Michael,
Shupe E—Skid Resistance of 0. S. 31
Teat Rd.
*4
*£$?* File No, Assignedto <
Status
[See Key) Title of Project
9-6-6 Rosenfield*
Weckesser 5 F—Lateral Placement ou U. S« 31
Test Rd.
9-6-7 Grunaa*,
Michael 2 0—Skidding Character! itics, Indian
9-6-8 Gram*, Shape 5 H—Skid Tests on U. S. 421
9-6-9 Holloway 2 I—Roughness CharacterJ.stica
54 3-3 Econ. & Admix}.
3-3-1 Michael 3 A—Wabash River Bridge
3-3-2 May* 2 B—Lebanon Bypass
3-3-3 Michael 2 G—Kokorao Bypass
3-3-4 Baerwald* 2 D=-Public Opinion Poll
3-3-5 Branham,
Baerwald* 2 E—County Road Marking
3-3-6 Branham,
Baerwald* 3 F—Cost Allocation
3-3-7 May* & Yoder 3 G—Air Transportation
3-3=8 May* 3 H—Laf Trans o Study
3-3-9 May* 2 I—Logansport Study
3-3-10 Michael 2 J—Richmond Study
3-3-11 Michael 3 K—Bloomiiigton Study
3-3-12 Bauer* 3 L—Logansport Parking
3-3-13 Kail* 2 M—0-D Surv. Methods
3-3-14 Stoner*, Petty.
Woods & Branham 2 N—Co. Highway Admin<>
3-3-15 Miller* 2 0—Sampling Techniques
3-3-16 Baerwald* 2 P—County Classification
3-3-17 Michael &
Edwards* 2 Q—Huntington Survey
3-3-48 Baerwald* 2 R—Allen Co« Study
3-3-19 Branham 2 S—Recruitment of Engineers
3-3=20 Michael 5 T—State Highway Needs Study
3-3-21 May* 2 U—Evaluation of Limited Access
Highways
3-3-22 Barr* 2 V—Urban Characteristics for
0-D Surveys
3-3-23 Cribbins 3 VJ—Northern Indiana Seaport
3-3-24 Branham 5 X—Engineer Retention Study
3-3-25 K&sk 5 T—W. Lafayette Shopping Center
Study
55 2-12
2-12-1 Goetz 5 A—General
2-12-2 Lowrie* 2 B—Design
2-22-3 Metcalf* 3 C—Test Roadp Churubusoo

































G—Soil Pressure, 0-Type Bridge
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A—Runoff from Small Drainage Areas







LISTING OF COKE NUMBERS FOR PROJECTS OTHER THAN FUND 5112
AS SHOWN IN ATTACHED LISTING OF EXTRA LABOR EMPLOYEES
OF THE JOINT HIGHWAY RESEARCH PROJECT


























Fed* Eee. CAA #2
Fed. Res. CAA #1
Calo Chloride Association
Fed. Res. Permafrost Investigation
PRF Fellowship No* 371A
Lime-Soil Research
AAR Concrete Research
Fed. Res. Permafrost Investigation #2
Fed. Res. Trafficabllity Study
Fed. Roe. Site Selection
Fed. Res. Aerial Reconnaissance
PRF Fellowship Ho. 578
Waterways Experiment Station Research
Calcium Chloride Soils Research
Dow Chemical Concrete Research
Soil Strength Characteristics
Fed. Rss. Prediction Trafficabllity
Fed. Res. Airphoto Trafficabllity
PRF Fellowship No. 796
Permafrost Report Publication
American Steel Dredge Research #2
Conference 4414 (Technical Extension Div„)
Short Course—Alrphotos
22 5411 Fees — EES
77
23 State Highway Commission payrolls for the
production of drainage and soil maps.








fed. Res. Soil Freezing Characteristics
Yuma Test Branch Terrain Study















Teraination Between July 1, 1956 and June 30, 1957
78












































































































































Wong, BUI S. C«
Woo, John Co Ho
Wood, Donald H.
Zink, Gloria


















































For listing of all terminations prior to July 1, 1954, see the "Annual Report
of the Associate Director for 1953-54". For terminations after July 1, 1954
see the Annual Reports of the Assistant Director for 1954-1955 and 1955-1956.
SU11 Employed oa July 1, 1957
80
Employee
Deaa, Po Bo
Deaay, Marie E*
Bogus, Rlcardo
27
17
Haass John No
Kaase9 Beverly
Kraft, Carl J.
17, 27, 33
Mendanhall, Gerald 17
H«af®r, Edsrard L«
Peeler, Don
Pleriek, Jerry
Roath, J8B298 A*
Stewart^ Morris R.
Wlfeek, L, E„
Employed
1-1-56
9-16-56
2J5-57
6-1-57
6-1-57
2-15-57
6-1-57
6-1-57
2-1-55
6-1-57
6-L-57
9-16-56
3-1-55


